Spatial heterogeneity of endocardial voltage amplitude in viable, chronically dysfunctional myocardium.
Although electromechanical mapping has been used to assess cardiac physiology, interpretation is dependent upon the spatial variability of endocardial voltage and local shortening in normal and viable dysfunctional myocardium, which is currently unknown. NOGA mapping was performed in 13 pigs with an established model of viable dysfunctional myocardium produced by a chronic LAD stenosis, and five uninstrumented controls. Voltage maps (122 +/- 7 points each) were obtained in the closed-chest anesthetized state, and (18)F-2-deoxyglucose uptake and TTC staining confirmed viability. There were systematic regional variations in voltage amplitude in both chronically-instrumented and control animals. Unipolar voltage was ~15% higher in LAD-supplied versus remote myocardium (10.8 +/- 0.3 vs. 8.9 +/- 0.4 mV, p < 0.001), with a similar relative difference in controls (14.0 +/- 0.5 vs. 12.0 +/- 0.4 mV, p < 0.02). In contrast, bipolar voltage was ~35% lower in the LAD territory of both groups (2.2 +/- 0.2 vs. 3.5 +/- 0.2 mV, p < 0.01 and 3.1 +/- 0.3 vs. 5.1 +/- 0.3 mV in controls, p < 0.01). The relative dispersion (SD/mean) of voltage was large, but significantly lower for unipolar versus bipolar measurements (39 +/- 1% vs. 70 +/- 2%, p < 0.001). Variability between hearts was partially related to end-systolic volume (r = 0.58, p < 0.05). Linear local shortening measurements were insensitive to detect anterior hypokinesis. Our data demonstrates significant regional and spatial heterogeneity of endocardial voltage and NOGA-derived linear shortening in normal and viable dysfunctional myocardium, with large confidence intervals for individual measurements. Even though the absence of necrosis in this model precludes assessment of the sensitivity and specificity of NOGA mapping to identify infarction, our findings highlight important methodological limitations in using electromechanical mapping to determine viability.